Hypothalamic gonadotropin-releasing hormone secretion and follicle-stimulating hormone dynamics during the luteal-follicular transition.
To define the precise neuroendocrine characteristics of the luteal-follicular transition, 11 normal women underwent 12 frequent sampling studies at 10-min intervals for 48 h at various points during the transition from one cycle to the next. Daily blood samples captured both the preceding and subsequent LH surges, so that studies could be characterized in relation to the preceding LH peak (LH+), the subsequent LH peak (LH-), and menses (M). In the frequent sampling study, LH and FSH were measured in all samples, and estradiol (E2) and progesterone (P) were measured in 2-h pools. The frequency of pulsatile LH secretion increased 4.5-fold over an 8-day period spanning the luteal-follicular transition. This increase in LH pulse frequency was strongly related to the preceding LH peak (r = 0.82; P less than 0.00001), but was not at all related to the onset of menses. When the temporal markers (i.e. LH+, LH-, and M) were removed from the analysis, LH pulse frequency was inversely related to the log of serum P (r = 0.50; P less than 0.005), but not E2. FSH levels increased both within the individual studies (P less than 0.005) and in the group as a whole over the duration of the luteal-follicular transition. Mean FSH rose 3.5-fold compared to less than a 2-fold increase in mean LH. As with LH pulse frequency, the increase in FSH was most strongly related to the preceding LH peak, but was also significantly associated with the subsequent LH peak and the onset of menses. The relationship between FSH and the number of days from the preceding LH peak is even better fit by a second degree polynomial, which revealed an abrupt increase in LH beginning at LH+11. With the temporal markers excluded, the increase in FSH related only to LH pulse frequency (r = 0.62; P less than 0.001). FSH was not statistically related to the decreases in P or E2, which are also key variables at this stage of the menstrual cycle. We reached the following conclusions. 1) A dramatic increase in LH pulse frequency, and by inference GnRH pulse frequency, accompanies the selective rise in FSH levels during the luteal-follicular transition of the normal menstrual cycle. 2) Both the increase in GnRH pulse frequency and the rise in FSH levels during this transition are strongly related to the preceding LH peak, while the clinical marker of menses is a relatively poor indicator of these events.(ABSTRACT TRUNCATED AT 400 WORDS)